From a developmental psychopathology perspective, maladaptation and mental disorder are viewed as evolving from progressive liabilities in the organization of biological and psychological systems, resulting in the undermining of the individual's efforts to adapt effectively to stressful and adverse experiences (Cicchetti & Tucker, 1994; Gunnar, 2003; Gunnar & Vazquez, 2006) . Prevention scientists are cognizant that there are multiple pathways to mental disorder and dysfunction, and that diverse causal processes likely operate for different individuals. Moreover, prevention researchers understand that a variety of maladaptive and adaptive outcomes will occur despite a common early liability or risk condition (Cicchetti & Rogosch, 1996) .
The dynamic interplay between risk and protective factors is conceived as influencing the developmental course through the impact it has on the quality of the organization of biological and psychological systems as the individual develops (Cicchetti & Schneider-Rosen, 1986) . Developmental psychopathology research emphasizes probabilistic, rather than deterministic, models of dysfunction (Gottlieb & Willoughby, 2006; Rutter & Sroufe, 2000) . Moreover, various risk factors often co-occur, and the cumulative effects of multiple risk factors have been shown to be especially harmful to competent functioning, thereby promoting the development of psychopathology (Cicchetti & Sroufe, 2000; Sameroff, 1989) . Thus, it is important to examine causal models of psychopathology that elucidate the co-action of diverse risk factors at multiple levels of biological and psychological integration (Gottlieb & Halpern, 2002; Masten, 2007) .
In addition, attention to the protective factors that individuals possess and experience throughout development also is critical, especially because they may promote adaptation and resilience in their own right (Luthar, 2006; Masten, 2001) . Moreover, some protective factors may be influential in preserving competent functioning in the context of specific risk factors (Cicchetti & Sroufe, 2000) . Research on biological, as well as psychological protective factors is vitally important for identifying processes that contribute to the development of either the recovery of function or resilient adaptation in the face of significant adversity (Cicchetti & Curtis, 2007; Luthar, Cicchetti, & Becker, 2000; Masten, 2001) . Understanding the dynamic transactions between risk and protective factors plays a central role in building developmentally informed models of prevention. Through increasing the relative balance of protective processes over risk factors, the potential for righting the developmental course, attaining adaptive developmental pathways, and reducing the emergence of psychopathology may be achieved (Cicchetti & Lynch, 1993) .
The articles in this Special Issue of Development and Psychopathology stress the importance of integrating biological processes into the design and evaluation of preventive interventions. At present, the theories, experimental designs, and measurement batteries that undergird most randomized preventive trial interventions, especially those conducted with children and adolescents, have been dominated by the assessment of processes at the psychosocial and behavioral levels of analysis (Cicchetti & Hinshaw, 2002; Ialongo et al., 2006) .
Although predominantly nondevelopmental in nature, a number of preventive interventions conducted with adult patients who have mental disorders have begun to incorporate biological measurements into their evaluation of treatment efficacy (see, e.g., Baxter et al., 1992; Brody et al., 2001; Felmingham et al., 2007; Goldapple et al., 2004; Martin, Martin, Rai, Richardson, & Royall, 2001; Paquette et al., 2003; Schwartz, Stoessel, Baxter, Martin, & Phelps, 1996) . In contrast, preventive interventions conducted with children and adolescents have paid minimal attention to neurobiological and physiological systems in their evaluations of treatment efficacy (for exceptions, see Bakermans-Kranenberg, van IJzendoorn, Pijlman, Mesman, & Juffer, 2007; Dozier, Albus, Fisher, & Sepulveda, 2002; Fisher, Gunnar, Dozier, Bruce, & Pears, 2006) .
There are at least two reasons for the dearth of attention to biological processes in the evaluation of preventive interventions with children and adolescents. Lack of attention may partly stem from a tradition in developmental psychology of measuring biological processes as indices of heritable, constitutional individual differences reflecting the neurobiological bases of temperament (e.g., Kagan, Reznick, & Snidman, 1988; Schmidt & Fox, 1998) . This tradition encourages beliefs that biological processes are not malleable or are more refractory to positive change as a result of experience. Because there are bidirectional relations between different levels of psychological and biological organization, it is essential to recognize that experience also influences biology (Cicchetti & Tucker, 1994; Eisenberg, 1995; Gunnar, 2003; Gunnar & Quevedo, 2007) . Evidence for neurobiological reorganization in response to alterations in the environment may be less apparent in normative populations where there likely is greater stability in supportive milieus, although even here there is increasing evidence that variations in the range of typical caregiving are associated over time with variations in neurobiological activity (e.g., Hane & Fox, 2006) . Nonetheless, investigations of individuals reared in extreme environments, such as those who have been maltreated or who have resided in an institution, as well as examinations of persons with mental disorder, should enable us to more clearly isolate the components of these diverse systems, thereby shedding light on the bidirectional effects of experience and neurobiology.
Although adversity and trauma are believed to exert deleterious effects on biological systems (DeBellis, 2001; Gunnar & Vazquez, 2006) , one of the major challenges in identifying biological targets for intervention is the nonexperimental nature of nearly all of our data on the biological impact of trauma and adversity in human development. Although we may observe differences in neurobiological activity between children who have and have not been exposed to traumatic events, we can neither randomly assign children to trauma nor do we have preexposure data that would allow assessment of trauma impact. Thus, we are left with correlates of trauma exposure that, instead of reflecting the impact of exposure to adversity or trauma, may potentially reflect preexisting differences that predispose children to heightened risk of exposure to adverse conditions or vulnerability in the face of such conditions. Of course, similar problems exist in the study of the psychological impact of such conditions in human development (see argument by Kaufman et al., 1998) . We face a different but related problem in isolating neurobiological targets in studies of mental disorder in children. Specifically, although we may identify neurobiological correlates of different disorders, we do not know whether these reflect processes that impact core features of the disorder or not. Thus, it is not always clear whether changes in these biological correlates of the disorder over the course of an intervention will improve functions core to the disorder or not.
However, although these challenges may seem daunting, they provide a strong impetus for including biological measures in preventive interventions. Although random assignment to adversity and trauma are not possible, random assignment to intervention is. If biological systems recover in response to the intervention, then this provides support for arguments that the systems under study are sensitive to environmental input during development (Cicchetti & Curtis, 2006) . Furthermore, if randomized interventions alter neurobiological systems associated with disorders and it can be shown that they mediate changes in psychosocial and behavioral functioning, then this fosters a better understanding of the neurobiological bases of the disorder (Cicchetti, 2002) . Moreover, preventive interventions may contribute to recovery or repair of biological sequelae in ways that have only begun to be understood. Improved comprehension of the neurobiological processes that increase risk of maladaptive development may also suggest novel targets for preventive intervention. Thus, it is important for prevention scientists to investigate the means by which changes in experience and psychological functioning resulting from preventive interventions may modify biological processes. Nevertheless, in the absence of theories about the nature of the effects that would be expected in a multilevel intervention, a multisystems approach to the design and evaluation of a randomized controlled trial (RCT) is not likely to provide clear answers (Gunnar, Fisher, & The Early Experience, Stress, and Prevention Science Network, 2006) .
From the integrative developmental psychopathology framework, RCTs can be conceptualized as veridical experiments in modifying the course of development. Therefore, these randomized preventive trials can be viewed as tests of theory and causal mechanisms, thereby proffering insights into the etiology and pathogenesis of maladaptation and disordered outcomes (Cicchetti & Hinshaw, 2002; Howe, Reiss, & Yuh, 2002; Ialongo et al., 2006; Kellam & Rebok, 1992; Koretz, 1991) . The incorporation of biological measures into the design and evaluation of these RCT preventive interventions will enable prevention scientists to grasp the development of maladaptation, psychopathology, and resilience in their full complexity. Methodologically sound prevention science that incorporates a theoretically informed and guided multiple levels of analysis perspective will provide a unique lens through which the processes responsible for the development, maintenance, and modification of both typical and atypical functional outcomes can be discerned (Cicchetti & Hinshaw, 2002) .
Translational research and multiple levels of analysis approaches have been increasingly implemented in the field of developmental psychopathology (Cicchetti & Toth, 2006b; Gunnar & Cicchetti, in press; Masten, 2007) . Collaborative interdisciplinary preventive interventions between researchers and clinicians that take into account multiple levels of influence also will help to reduce the schisms that have long existed between science and practice. The incorporation of an interdisciplinary, multiple level perspective will enable prevention scientists to derive a more precise and comprehensive understanding of the mediators and moderators underlying successful and unsuccessful intervention outcomes.
Now that it has been demonstrated in animal studies that experience can exert impacts on the microstructure and biochemistry of the brain (e.g., Meaney & Szyf, 2005) , a vital role for continuing neural plasticity throughout epigenesis in contributing to the recovery from various forms of maladaptation and mental disorder may be suggested (Cicchetti & Curtis, 2006) . Thus, the time has come increasingly to conduct interventions that not only assess behavioral changes, but also investigate whether abnormal neurobiological structures, functions, and organizations are modifiable or are refractory to therapeutic alteration. There is growing evidence in the animal literature that efficacious interventions modify not only maladaptive behavior but also the cellular and physiological correlates of behavior (Kandel, 1979 (Kandel, , 1999 Nelson, 2000; Nowakowski & Bates, 1999) . Successful preventive interventions may alter behavior and physiology through producing alterations in gene expression that create a new structural reorganization in the brain (Kandel, 1999) . These data provide biologically plausible hypotheses about how effective interventions in children and adolescents function to impact development. Indeed, it seems highly likely that the efficacy of any preventive intervention ultimately depends on the ability of the nervous system, either at the cellular, metabolic, or anatomical level, to be modified by experience.
Neural plasticity has predominantly been thought of as reorganization within systems of the central nervous system (CNS), evidenced by changes in anatomy, neurochemistry, or metabolism. The neuroplastic changes that occur are often dramatic, and can include observable changes in the neural substrate that are translated into changes at the behavioral level. Such changes that are the hallmarks of plasticity can take place on one or more levels of analysis, including molecular, cellular, neurochemical, neuroanatomical, and at the level of brain systems (Cicchetti & Curtis, 2006) . The assumption underlying the concept of neural plasticity is that such modification is adaptive for the ongoing survival and optimal functioning of the organism (Hebb, 1949; Huttenlocher, 2002; Kempermann, 2005) . Plasticity is an inherent property of the CNS (Kempermann, vanPraag, & Gage, 2000) , and it is thought that plasticity is one of the defining mechanisms of the evolutionary success of the human species (Hyman & Nestler, 1993) .
However, plasticity cuts both ways (Nelson & Carver, 1998) . Neuroplastic adaptations that improve survival in some contexts may impair functioning in others or may come at a cost to the organism (McEwen, 2001) . Plasticity is also the hallmark of the developing nervous system. Critical or sensitive periods exist during which plasticity is heightened in particular, neural systems, and following which these systems become less open to change. One important goal of preventive intervention work is to identify periods of development when a specific intervention may be more efficacious so that the intervention can be targeted to that period. One hope of preventive intervention work that includes measures of neural activity is to better identify sensitive periods for intervention (Zeanah et al., 2003) .
In implementing studies of neurobiological functioning into work on preventive interventions, it is likely that researchers will need to grapple with many of the same challenges faced by researchers studying brain-behavior and physiology-behavior relations in typically developing children. One of the most challenging for the prevention researcher will be dealing with the low correlation, at times, between physiological and behavioral assessments. For measures of autonomic activity and hormones, low correlations with behavior may reflect, in part, the fact that the measure is biologically distant from the neurobiology of interest. That is, brain activity may be what the researcher is most interested in assessing and the biological measure is a reflection, albeit dim, of activity in the CNS. However, the problem of low association is also seen when the researcher collects more proximal measures of brain activity (e.g., event-related potentials, EEGs, and functional magnetic resonance imaging). Here the assumption is that the brain measures may be more sensitive than the behavioral measures or the behavioral measure reflects the operation of multiple systems, of which the neural activity under study composes only a part. In some instances, however, it may be that the biological measure may precede changes on the behavioral level (see, e.g., Fox, Henderson, Rubin, Calkins, & Schmidt, 2001) , or the neurobiological assessment may be more sensitive than the behavioral assessment (see, e.g., Bauer, Wiebe, Carver, Waters, & Nelson, 2003) . Given these challenges, we may need to be circumspect in heralding the clarity of insight that adding physiological and neurobiological measures into preventive intervention will provide. As in other studies of brain-behavior and physiology-behavior relations, we can anticipate a period of decreased clarity before we come to understand what these measures are telling us. In addition, in instances where the neurobiological changes may be sensitive to changes that contribute to processes supporting reorganization of behavior, we may find that preventive intervention studies with multiple assessments and longer time windows will be more informative than interventions that assess physiological and behavioral changes concurrently.
In summary, as the papers in this Special Issue attest, the prevention of maladaptation and mental disorder requires an in-depth knowledge of the dynamic relations among risk and protective factors and typical and atypical developmental processes. Clearly, the results of randomized prevention trials will be informative to practitioners. Nonetheless, it is essential that prevention scientists conceptualize, design, and evaluate prevention trials in such a way that also enables their results to enhance our understanding of development and the pathways contributing to intervention efficacy at multiple levels of influence. Determining the multiple levels at which change is engendered through randomized prevention trials will provide more insights into the mechanisms of change, the extent to which neural plasticity may be promoted, and the interrelations between biological and psychological processes in maladaptation, psychopathology, and resilience (Cicchetti & Curtis, 2006; Nelson, 2000) . Furthermore, preventive interventions with the most in-depth empirical support, based on integrative multilevel theories of normality, psychopathology, and resilience, can be implemented in effectiveness trials in community or real-world settings to reach the broadest number of people and prevent, or alleviate, suffering from mental disorders (Toth, Nilsen, & Manly, in press ).
